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LETTER OF TRANSMITTAL. 


HONORABLE Ropert M. La FoLuetTte, 
Governor of Wisconsin. 
Str: Ihave the honor to transmit herewith the report of Dr. 


_E. A. Birge, the Director and Superintendent of the Geological 


and Natural History Survey, for the past two years, and earn- 
estly invite your attention to the same and to the recommen- 
dations therein. : 

The legislature of 1901 reduced the annual appropriation for 
the Survey to $5,000, which is inadequate to the needs of the 
State in carrying on even the most important lines of investi- 
gation. Through the able direction of Dr. Birge, and the assis- 
tance of the eminent geologists, Professors Van Hise and 


2 “Chamberlin, and the efficient associates employed in the work, 


as much has been accomplished as practicable, and the bulle- 
tins published during the biennial period and the reports now 
in the hands of the printer contain much valuable information. 
The report of Dr. Buckley on road materials, and the prelimin- 
ary report of Professor Grant upon the survey of the lead and 
zine region, are of vital interest to the State. 

The Commissioners are united in urging the necessity of a 
permanent appropriation of not less than $10,000 per annum to 
enable the investigations committed to their charge to be car- 
ried on. 

Respectfully submitted, 
EpwIn E. BRYANT, 
President of the Board of Commissioners. 
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REPORT OF THE SUPERINTENDENT OF THE SURVEY. 


To the Commissioners of the Geological and Natural History 
Survey. 

GENTLEMEN: I submit herewith my report as Director of 
the Survey under your charge, from October 1, 1900, to June 
30, 1902. I include also a statement of the work of the Survey 
during the summer of 1902; thus carrying the report up to the 
time when it goes to press. At the date with which the report 
begins the income of the Survey was $10,000 annually; the leg- 
slature of 1899 having granted an appropriation of $10,000 an- 
nually for two years in place of the former appropriation of 
$5,000 annually for the same period of time. The legislature. 
of 1901 reduced the appropriation to $5,000 annually, but made 
it permanent. During the first part of the period covered by 
this report, therefore, the Survey had a larger income than it 
has received since, and this fact accounts for various matters 
to which I shall refer later. 


I. PERSONNEL OF THE SURVEY. 


The following persons have been employed by the Survey 
during the past two years, with the compensation stated in 
each case. All persons paid by the year or month have been 
allowed their actual expenses while in the field, in addition to 
the compensation stated. 

E. A. Birge, Director and Superintendent of the Survey. At 
the date when this report begins, the Director was receiving a 
salary of $500 per annum. After the reduction in the income 
of the Survey, the compensation was reduced to $250 annually. 
No money has hitherto been paid to him on account of services 
rendered during the biennial term. . 

CG. R. Van Hise, Consulting Geologist, without compensation, 


except field expenses. 
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T. C. Chamberlin, Consulting Geologist, without compensa- 
tion, except field expenses. 


E. R. Buckley, in charge of economic in salary $1400 - 


per annum. Dr. Buckley acted as Assistant Superintendent, 
October 30, 1900-May 1, 1901, receiving for the six months’ 
service an additional compensation of $200. In September, 1901, 
he resigned to accept the position of State Geologist of Missouri. 

After his resignation he continued in charge of the report on 
road material, which has been completed and is now (Decem- 
ber, 1902) in the hands of the printer. 

Seen Weidman, Assistant Geologist, in charge of area 
geology; $1200 per annum to May 1, 1901; $1400 per annum 
thereafter. 

U. S. Grant, Assistant Geologist; $125 per month while 
actually employed. Professor Grant was engaged in the sur- 
vey of the lead and. zine region during the summer and autumn 
of 1902. He has presented a preliminary report on the geol- 
ogy of the region, with reference to the mining industry. 

Chancey Juday, Assistant Biologist; $800 per annum, July 
1, 1990—July 1, 1901. Employed.on biological survey of lakes. 

N. M. Fenneman, Assistant Geologist, physical geography of 
the lakes of Eastern Wisconsin; $100 per month while em- 
ployed; engaged during part of the summer and autumn of 
1901 and 1902. 

L..S. Smith, in charge of hydrography; $5 per day w vhile 
actually employed. 

C. Dwight Marsh, Biologist; no compensation beyond ex- 
penses, 

W. D. Smith, Field Assistant to Dr. Weidman during the 
summer of 1902; $40 per month while actually employed. 

Besides the persons named above others have been employed 


for special services and for short periods. Chemical analyses . 


have been made by W. W. Daniells and Victor Lenher; Miss 
Florence Denniston has prepared illustrations for Professor 
Cheney’s report on forest trees; and other persons have been 
employed in various temporary capacities. The names of all 
persons who have received money from the Survey, with the 
amount paid in each case, appear in the statement of expenses 
from the Secretary of State, which is appended to this report. 
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Il. FINANCIAL STATEMENT, 


Appended to this report is a statement from the Secretary of 
State, giving the names of all persons who have received 
money from the Survey, with the amounts received by each. 
In the case of those persons employed by the year or the 
month the sums paid include not only salaries but also ex- 
- penses while in the field. In the following table I have sum- 
marized the expenditures of the Survey, not according to the 
persons to whom the money was paid, but by departments. 
‘The result is as follows: 


Oct. 1, 1960- | Oor. 1, 1¢01- 
Smpr. 30, 1901 Jun 20, 1902. Toray. 
JANG Woe Wita Sy a er C03 6 pa ee $ 178 33, $ 327 14 $1,105 47 
RP LAS RAN rae Sera a cee Seis asc Ee ciiguatseee 2,770 30) 61 95 9) 832 25 
Building LOMO Nae eahete aake eee au esate ae 10 02) 1 99 12 O01 
HVOBC MALOLEA) setter ss sors eMail a caugenic 155 31 145 51 300 82 
MicdalGrologe fttscnniin ecu, 1,794 24 1,445 15 = 3,289 89 
NemicosevolOmyn Male alee ree 1,390 665) wen red 1,428 40 
Lake Survey.. SSR oO ae . 73% 51! 133 03, . 871 54 
Sean Geography... Me ite were. eo e nee ae OI Ran See Bra 58 35 
North Wisconsin. . me ee ras ches Be 408 53 9 34 417 87 
Forest Trees (Drawings) | Ee. ate oe ee 118 67 153 00 271 67 
Miscellaneous Analyses, etc..............-- 5 US 22 50 PHllat 
OtAL a asstoae oct see $8, 227 87 $2,337 35 $10,565 32 


Under the expenditures for clays is included a considerable 
number of items which more properly belong to road materials. 
Both of these subject were in charge of Dr. Buckley and, until 
the clay bulletin was issued, all of his salary was charged to 
clays and the same was done with all expenses which were not 
directly chargeable to road material. In this way, the cost of 
the report on clays appears larger and that on road materials 
smaller than would have been the case had it been possible 
more accurately to separate the items of expenditure. The 
largest items in the expenditures for administration include 
$325, paid for salaries to the director and to Dr. Buckley; clerk 
and janitor services $231.85; express and freight (mainly for 
sending out bulletins), $247.73; furniture and fittings, $107.55. 
The balance on !hand October 1,1900, was $4,374.88. The re- 
ceipts from appropriations for two years were $10,000; and the 
balance July 1, 1902, $3,809.55. These sums do not agree exactly 
with the totals derived from the tables furnished by the Secre- 
tary of State. The figures here given refer to claims audited 
at my office during the period covered by the report and since 
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several days may pass before claims sent to the office of the Sec- 
retary of State are there audited, it always happens that his 
report includes certain bills which are not included in mine 
and ex¢ludes others which are reported by me. The Secretary 
of State also includes in his account, items paid fram the gen- 
eral fund for printing and engraying. 

The balance on hand July 1 will be expended, with the excep- 
tion of a small amount, before Jan. 1. The largest items of ex-_ 
pense from July 1 to Dec. 1 are as follows: Areal Geology, 
$1,472.94; Geology of Lead and Zine Region, $649.79; Road 
Materials, $500.00. 


III. Work OF THE SURVEY. 


The reduction in the income of the Survey by the legislature 
of 1901 necessarily affected its work during the period covered 
by this report. Its investigations had been planned for an in- 
come of $10,000 and were being conducted on that basis. The 
reduction of the income to half that sum made it, imperatively 
necessary suddenly to [break off lines of investigation which 
were in full progress but from which no complete results had 
been realized. This is especially true of the work in biology. 
Mr. Juday had but fairly begun his studies on the lakes when 
his work was stopped and the results from his very faithful 
and skilful service of a year are comparatively small. His ma- 
terial, however, remains, and the work can be resumed in the 
future if it appears advisable to do so. 

The Survey has been unable to undertake much in the way 
of new investigations during this period. Its work has been 
mainly concentrated on the completion of Dr. Weidman’s work 
on the geology of Central Wisconsin; on Professor Fenneman’s 
report on the physical geography of the lakes; and on Dr. 
Buckley’s report on road materials. The only important in- 
vestigation which the Suryey has commenced is the study of 
the lead and zinc region of Southwestern Wisconsin, of which 
a reconnaissance was made by Professor Grant during the sum- 
mer of 1902. 

The work in detail may be reported as follows: 

A. Professor Van Hise has continued to render, without 
compensation, the same careful superintendence of the geologi- 
cal work of the Survey as in past years. He has given much 
time to supervising the investigations of Dr. Weidman and 
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Professor Grant, making several trips into the field with each 
of them. Besides these services, he has always been ready to 
advise with the Director on all questions relating to the wel- 
fare of the Survey and to advance its interests in all possible 
ways. 

The Survey is under similar obligations to Professor T. C. 
Chamberlin, Director of the former Geological Survey and now 
Professor of Geology in the University of Chicago, for superin- 
tendence of the work in Pleistocene Geology. He has given 
much time and attention to advising with Dr. Weidman on the 
investigation of the glacial area of Central Wisconsin, and has 
more than once visited this field in company with Dr. Weid- 
man. His services have also been given without compensation 
beyond the repayment of actual expenses while in the field. 

B. Economic Geology. The work of this department was 
in charge of Dr. E. R. Buckley until he assumed the duties of 
State Geologist of Missouri in the fall of 1901. Since that time 
he has completed his report on road materials. 

The Clays of Wisconsin. During the winter of 1901 the 
first part of the report on the clays and clay industries of the 
state was published in a yolume of 304 pages, illustrated by 55 
plates. This report contains a full account of the clay deposits 
of Wisconsin, with many analyses and complete information 
regarding the manufacture of clay products as at present car- 
ried on in the state. A large number of chemical analyses 
were made for this report by Mr. 8. V. Peppel, whose work 
was completed in October, 1900. The reduction of the income 
of the Survey made it impossible to carry on investigations on 
the physical nature of the clays, including the study of their 
fusibility, shrinkage, etc. Nor has it been possible to make any 
study of possible materials for the manufacture of Portland 
cement. A large amount of careful scientific investigation will 
be required if this work is to be completed and the second part 
of the report published. Dr. Buckley’s report has been re- 
ceived with much favor,-both in this country and in Europe. 

Road Materials and Road Construction. During the sum- 
mer of 1901 Dr. Buckley completed the field work necessary to 
the preparation of his report on road materials. Data have 
been collected on the materials used in street and road con- 
struction and the methods of construction in all parts of the 
state, including the cost of construction, maintenance, and 
cleaning. Maps of each of the cities of the state have been pre- 
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pared, showing the kinds and amount of paving, or other im-- 
proved road construction at the time of the date of the report. 
Careful tests have been made on the road materials used in 
the state for paving and macadam by means of an abrading 
“machine, and an impact testing machine has been used with 
which to make tests of the cementing qualities ef different 
stones used for the construction of macadam streets. The re- 
sults of all this investigation will soon be published in a vol- 
ume of about 300 pages, illustrated with 105 plates. This re- 
port is now in type and should appear early in the year 1903. 

The illustrations in this volume have nearly all been collected 
in Wisconsin. The cross sections and other drawings of pave- 
ments have mainly been copied from blue prints of drawings. 
actually used in the construction of pavements in Wisconsin. 

In the introduction Dr. Buckley says, ““Up to the present 
time, highways in Wisconsin have meant simply narrow tracts. 
of land connecting different parts of the country. The highest 
conception of the public thoroughfare in many parts of the state 
has been its maintenance in a passable condition. Any econ- 
omy which might be inyolved in the construction of perma- 
nent pavements has been given very little attention by the 
people and much less by the state legislature. Up to within a 
few years ago, little or no attempt had been made to educate 
the people in the principles of road construction and mainten- 
ance.’ * * * * “The one idea in road construction, as 
exemplified by the work of the roadmaster, has been to fill the 
gullies and level off the roadway with such material as might 
be closest at hand.’’ 

“The cities, towns and villages are the places to which the 
country must look for practical demonstrations in the science 
of road construction.” * * * * * “The improvement of 
the city and town streets naturally precedes that of the coun- 
try highway and it may be some years before the country 
roads are to any extent permavently improved.” 

Chapter I takes up a discussion of the various parts to the 
highway and makes two classifications of highways based 
upon ownership and traffic conditions. The agents which de- 
stroy the pavement are also considered. Natural and artificial 
causes both contribute to the ultimate decay of all pavements. 

Chapter II is adiscussion of the materials used in improy- 
ing highways. The materials entering into street construc- 
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tions are considered as natural and artificial, and include sand 
clay, gravel, wooden blocks, stone, cement, coal tar, asphalt, 
; gumbo, brick, oil, cinders, slag, iron pipe, vitrified sewer pipe, 
cement pipe, drain tile, glass, charcoal and asphalt blocks. 
The author says, ‘Each of these has its own peculiar charac- 
_ _ teristics which best fits it for use in different parts of the vari- 
4 ous pavements.” Each of these materials is then taken up in 
‘ alphabetical order and considered with reference to its suita- 
bility for use in street constructions. 
; In Chapter III] the methods of constructing different kinds 
of pavements are considered. 
Chapter IV is a discussion of drainage. Underground and 
. sueface drainage are both discussed in detail with reference to 
i. the different kinds of pavements. 
¥ Chapter V considers primarily the different pavements 
which have been constructed in Wisconsin cities. The differ- 
ent counties in the state are considered separately and in al- 
phabetical order with reference primarily to the road 
metals available in the county. The cities, and towns in which 
permanent road improvements have been made are then con- 
sidered. The method of constructing the pavement, the kind of 
materials used, and the subsoil conditions are all considered 
and recommendations as to improvements are frequently 
re made: This portion of the report ought to be especially valu- 
able to cities, towns and villages that expect to pave their 
streets and desire to make inspection tours before settling on 
the kind of pavement to construct. 

Chapter VI is a discussion on the tests on road metal made 
in the Survey laboratory. 

- In Chapter VII the author discusses the subject of street 
pavements and their maintenance in general, making recom- 
mendations as to methods of caring for macadam, asphalt and 
other kinds of pavements, 

CG. Areal Geology. The geological report and map of north- 
central Wisconsin which was begun when the Survey was first 
organized is now nearly ready as a whole for the press. A part 
of the report, that relating to the soils and agricultural condi- 

- tions, is now in press, being printed as a bulletin of the Sur- 
vey and also as a part of the annual report of the State Board 
of Agriculture for 1902. 

- Area Surveyed. The area surveyed includes Portage, Wood, 
Clark, Marathon, Lincoln, and Taylor counties, with adjoining 
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parts of Langlade, Price, and Gates counties. The surveyed 
area is the shaded portion shown. or the accompanying sketch 
map of Wisconsin. The area comprises 199 townships, with — 
an approximate extent of 7,200 square miles, which 1s about 
one-eighth the area of the state. The area is considerably 
larger than that of Connecticut and a little less than that of 
New Jersey. 
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It was originally planned to survey and report upon a much 
smaller area than this, about 3,000 square miles in the vicinity 
of Wausau, but on account of the complex character ofthe crys- 
talline geology it was necessary to cover a larger area and ex- 
amine a larger number of rock exposures in order to work out 
the true relations of the various formations. It was originally 
planned also to report only upon the crystalline rocks of the 
area, but this plan has been enlarged and made to include a re- 
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port of all the geological formations of the area, which are, be- 
sides the crystalline rocks, the formation of Potsdam sandstone 
: and the various glacial drifts. The soil map and soil report, 
which it is believed will be of great practical value to those in- 
- terested in the agriculture of this part of the state, is also a di- 
rect outcome of the enlarged plan and is based upon informa- 
tion collected in connection with the survey of the glacial drifts 
* and other surface formations of the area. 
It may be noted by referring to the former biennial reports 
“ of the Commissioners of the Survey, that during the first two 
~ years, 1897 and 1898, about 2,500 square miles in the vicinity 
of Wausau and Marathon were surveyed, and that during the 
second two years, 1899 and 1900, an additional area of 1,500 
square miles were surveyed in the vicinity of Medford, Marsh- 
field, and Grand Rapids. During the past two years, 1901 and 
1902, 3,000 square miles additional were covered in the vicin- 
ity of Stevens Point in Portage county and in western Clark, 
- western Taylor, and southern Price counties. The larger area 
covered during the past two years, as compared with the former 
_ two-year periods, is principally dueto three causes: the larger ac- 
z quaintance and fuller knowledge of the geology of the area; the: 
more simple character of the formations prevailing in Portage 
i. and Clark counties; and the help of a field assistant, Mr. W. 
DD. Smith, during the present season of 1902. 
Nature of the Report. The report of the area of 7,200 square 
miles in north-central Wisconsin will contain a description of 
the geology, economie geology, physical geology, the soils, and 
~ colored geological and soil maps. 
Geology. The description of the geology will constitute about 
- one-half the report, and is necessarily written from the scien- 
- tific standpoint. The geological formations of the area range 
- from the most ancient crystalline formations known in geology 
to the newest glacial deposits. The crystalline formations in- 
elude all the groups of igneous and also such metamorphic sed- 
- jmentary rocks as quartzite, slate, and conglomerate. In car- 
_ rying on the work of the survey every ledge of rock was exam- 
ined, located on the section map, and specimens collected for 
study under the microscope or by chemical analysis. It ts 
- among the metamorphic sedimentary rocks that iron ores are 
likely to occur. In mapping the geological formations a num- 
ber of occurrences of banded slate, the formation closely asso- 


ciated with the iron ores of the Lake Superior region, were 
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ound; While thes2 o022urrenzes of banded slate led to no discoy_ 
ery of iron ore in this area, their presence here is at least en_ 
couraging and seem to indicate the probability of other areas of 
of slate and possibly of some iron ore in the unmapped ponies : 
of the State farther north. 

The glacial drift of the area includes the deposits of drift of | 
several distinct and widely separated glacial periods. In all, 
four drift formations, and possibly five, have been distin-— 
guished and mapped. While the mapping of the various drifts 
may at first sight appear to be of scientific interest only, it 
really has a great practical value, for the age and character of | 
the drift directly controls the soil and agricultural conditions — 
of the area. 

Economie Geology. The economic ge sology includes” the de-_ 
scription and location of the various rock products of the area 
which have, or may have, an economic value. This includes 
granite rock used for cemetery and building purposes, the sand- _ 
stones used for building purposes, the deposits of quartz rock 
used as an abrasive and for other purposes, the various erys- — 
talline rocks suited for road material, the brick clays, the marl 
and peat deposits, and the water supply. 

Physical Geography. The physical geography of the area in- 
cludes the deseription of the various land forms of the area and 
the history of their development. The relative ages of the vari- 
ous topographical features, such as the plains, valleys, and 
hills, are discussed; and the changes in the river courses and — 
their causes are described. The description of physical geogra- 
phy of the area, it is believed, will be of great value to the 
schools of the area. 

Soils. The general report and map of the soils describes the 
various soils of the area, and the area occupied by each is 
shown on a colored map. The soils of the area are described 

-with respect to their area, surface features, character and ori- 
gin, ground water, forest growth, and crops. A brief discus- 
sion of the climate and rainfall, and conditions of agriculture 
in the area is also presented. 7 

D. Investigations of the Lakes. Only a small amount of 
work has been done during the past two years on the inland 
lakes of the state, but a report on their’physical geography has 


been completed. As stated in the last biennial report, the work 
falls under three heads: 
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Hydrographic Survey. Very little work has been done in 
this department during the biennial period. Maps of Big Cedar 
- Lake and Lake Monona have been published, the field work for 

which was completed at an earlier date. The survey of Lakes 
: Waubesa and Kegonsa has been finished and the maps have 

__ been drawn, but have not been printed. A portion of the maps 
~ which have been published hitherto have been bound in ma- 
 nilla covers and issued in separate form. It is proposed to ar- 
range the entire series, including Lakes Waubesa and Kegonsa, 
~ in an atlas which will be published to accompany the report of 
Professor Fenneman. 
~ Physical Geography. Professor N. M. Fenneman has com- 

pleted his study of the physical geography of the lakes and his 
‘report is now (Dec. 1) in the hands of the binder. It is con- 
“tained in a volume of 178 pages, illustrated by 36 plates. The 
_ report is intended to assist students of physiography, and es- 
ply the teachers of Wisconsin, in using the natural features 
of the state as an aid to understanding the principles of physi- 
eal geography and geology. This bulletin belongs to the edu- 
cational series and continues in another field the kind of work 
i done by Professor Salisbury and Mr. Atwood for the region of 
_Devil’s Lake and the Dalles. In that report were discussed the 
“forces which have produced the scenery of the district. In Pro-. 
fessor Fenneman’s bulletin attention is directed to the origin 
and history of the small lakes so abundant in Southeastern 
Wisconsin, and the work done by them on their shores is dis- 
cussed in detail. It is expected that the report will be used as 
a guide to students and teachers who visit the lakes, either to 
study their physiography or to demonstrate to others the part 
which lakes play in the forces which modify the landscape. 
The report consists of 10 chapters, of which the first two are 
devoted to general description, dealing with the geology of the 
area, the origin and extinction of the lakes, and to the work of 
lakes on their shores. The remaining chapters take up in de- 
tail the physical geography of the several groups of lakes, in- 
eluding the Madison lakes, Lakes Geneva, Delavan, Lauderdale 
and Beulah, the Oconomowoc lake district, the lakes of Wash- 
ington county, Elkhart Lake, Green Lake, and Waupaca Chain 
of Lakes. ; 
Lake Biology. As already indicated, comparatively little has 
been accomplished in this department. it has been practically 
impossible for the director to complete any of his scientific 
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studies, owing to the pressure of duties as Acting President of — 
the University. Mr. Juday’s work was, in great part, left in- 
complete when he resigned in July, 1901, but he has since sub- 
mitted a brief report on the night and day movements of the 
smaller crustacea of the lakes. The Survey was able to grant 
only small sums of money to Professor Marsh durjng the past 
two summers, but he has in progress and nearly completed a re- 
port on certain features of the animal and vegetable life of the 
open water of some of the lakes of central Wisconsin, especially 
Lake Winnebago and Green Lake. Most of the field work for 
this report was completed in the summers of 1899 and 1900. 
This paper with Mr. Juday’s report mentioned above will prob- 
ably be issued together as a bulletin. 

E. Copper-bearing rocks of North Wisconsin. In my last . 
biennial report an account was given of Professor Grant’s field 
work in this region. As there indicated, he prepared an addi- 
tional chapter for the second edition of his report, dealing 
with these formations in Washburn and Bayfield counties. This 
edition was issued in the spring of 1901 and has been distrib- 
uted. The report tn its final form contains 83 pages and is il- 
lustrated by seven plates and six maps. The additional inves- 
tigation revealed the same state of facts with regard to copper 
as that shown by the earlier work, namely: the presence of 
copper in small quantites over a wide area and its presence in 
a few localities in quantities which warranted commercial ex- 
ploration. So far as reported, however, no valuable deposits 
of copper have yet been found in this region. 

F. Investigation of the Lead and Zine Region. During 
the past two years there has been a revival in mining lead and 
zinc in Grant, Lafayette, and Iowa counties in the southwest- 
ern portion of the state, Professor Grant most of July, Aug- 
ust, and September, 1902; in this district, examining the dif- 
ferent mines and the general geological features. The object of 
his work was the preparation of a preliminary report on the 
tead and zine deposits of the state. The results of the work 
lhave been very encouraging and there is good reason to believe 
that this district will continue to produce increasing quantities 
of lead and zinc. The mines thus far opened have been located 
on some of the earlier workings from which large quantities of 
lead had been obtained. These mines have demonstrated that, 
at least in many cases, below these older lead workings there 
exist important deposits of both lead and zine. A preliminary 
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report on this district has been prepared and is in the printer’s 


hands. It will contain an account of the mining industry and 
general geology of the district, with some statements concern- 
ing the future prospects of mining and the needs of the district. 


Ze During part of the field season Mr. Edwin E. Ellis, of North- 
- western University, acted as assistant to Professor Grant. 


\. 
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IV. PUBLICATIONS. 


During the period covered by this report, two bulletins have 
been issued, both of them belonging to the economic series. 
Their titles are as follows: 


Bulletin No. VI. Economic Series No. 3. Preliminary re- 
port on the Copper bearing Rocks of Douglas County, 
Wisconsin. Second Edition. Containing a prelim- 
inary report on the copper-bearing rocks of Washburn 
and Bayfield Counties. U.S. Grant, Professor of Geol- 
ogy in Northwestern University. Pp. VIII, 83; 18 
plates, of which 6 are maps and one figure in the text. 

Bulletin No. VII. Part I. Economic Series No. 4. The 

, Clays and Clay Industries of Wisconsin. E. R. Buck- 
ley, Assistant Superintendent, Wisconsin Geological and 
Natural History Survey. Pp. XII, 304; 55 plates. 


Both of these bulletins were issued in the spring of 1901. An 
account of these bulletins has been given under the appropri- 
ate head in the preceding section of the report. 

In May, 1902, there was published a five page circular, with 
a map, relating to certain large deposits of feldspar near Wau- 
sau. These deposits were sufticiently promising to warrant 
commercial investigation and an edition of 200 copies was 
printed of this report. It was distributed mainly in the locality 
concerned and to the newspapers of-the state. 

Two hydrographic maps have been issued: 

No. 9. Big Cedar Lake, Washington County. Scale three 
inches to the mile. 

No. 10. Lake Monona. Scale four inches to the mile. 

These maps are issued in the same style as those published 
earlier and described in the report for 1898-1900. 

The interruption of the investigations of the Survey conse- 
quent on the reduction of its appropriation two years ago 
greatly delayed the preparation of further publications, and no 
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further bulletins were printed before June 30, 1902. Work was 
continued on several publications and four are now (Dec., 
1902) in process of publication. These are as follows: 


Bulletin No. VIII, Educational Series No.2. The Lakes — 
of Southeastern Wisconsin. N. M. Fenneman, Profes- — 
sor of Geology, University of Colorado. Pp. IV, 178; 36- 
plates; 36 figures in the text. This bulletin is already — 


printed and will be distributed before the appearance of 
this report. 


Bulletin No. IX. Economic Series No. 5. Preliminary Re-- 7 
port on the Geology of the Lead and Zine Region of _ 


Southwestern Wisconsin. U.S. Grant, Professor of Ge- 


ology, Northwestern University. This bulletin is now ~ 


ready for the printer and the map is in process of en- 
graving. It will contain about 80 pages of text. Its con- 
tents are summarized on page 20 of this report. 

Bulletin No. X. Economie Series No. 6. The Roads and 
Road Materials of Wisconsin. E. R. Buckley, state geol- 


ogist of Missouri. The engravings and maps for this bul- - 


letin are already printed and the manuscript is in the 
hands of the stateprinter. The report will make a vol- 
ume of about 300 pages, with 106 plates and maps. An 
account of its contents is given on pages 13 to 15. 

Bulletin No. XI. The Soils and Agricultural Conditions of 
North-central Wisconsin. S. Weidman. An account 
of this bulletin has been given on page 18. 


V. PLANS FoR FuTURE WORK. 


This Survey was established by chapter 297 of the laws of 
1897, and the first duty assigned to it by that statute was the 
completion of the geological survey of the state, in both its sei- 
entific and economic aspects. To this work the Survey has de- 
voted by far the larger portion of the appropriations hitherto 
made by the legislature. In completing the geological map of 


the state, the Survey committed to Dr. Weidman the working ~ 


out of the difficult problems offered by the great area of erys- 
talline rocks in the center of the state. The investigation be- 
gan in Marathon County and has extended into parts of the ad- 
jacent counties. An area of about 7,200 square miles has been 
carefully examined. Upon this area Dr. Weidman is now ready 
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Z to report; the geolegical map is in process of engraving; and 
_ the reports will soon be ready. The Survey ought to continue 


and extend this work until the entire area of crystalline rocks 
found in the state, including some 25,000 square miles, has 


es been adequately studied. This, however, will be a task cover-' 
- ing a considerable number of years. The policy which the Sur- 


vey has followed, of carrying on the work with one geologist, 
aided perhaps by an assistant, rather than putting a large party 


into the field, seems to be the wisest course to pursue, in view 
of the size of the appropriations which we are likely to receive 
and the other claims upon the resources of the Survey. 


Some of the most important problems in economic geology 
which are now presented by the state and those most in need 
of prompt investigation, are those connected with the lead and 
zinc region of Southwestern Wisconsin. The survey of this re- 
gion made twenty-five years ago by the last Geological Survey 


~ _ is not at all adequate to the needs of the miners at the present 


day. A new suryey should be made and must be pushed rap- 
idly if practical results are to be reached, either proportional to 
the cost of the investigation or to the naeds of the state, Thére 


should be published an accurate map of the entire southwest- 


ern part of the state, including Grant, Lafayette, and Iowa 


> 


counties, and, if possible, some of the adjacent region. This 
map should be on a scale at least as large as one inch to the 
mile, and should show the cultural features, such as roads, 
railroads, buildings, etc.; water features; topography by con- 
tour lines, contour interval, twenty or ten feet; geological for- 
mations; elevation of the bottom of the Galena limestone, by 
contour lines. The maps prepared by the U. 8. Geological 
Survey of a part of this district are on too small a scale to 
serve as a basis for the map here proposed, and the work, ex- 


cept for triangulation and some leveling, must be done again. 


In addition to the above, large scale maps of the important 


mining centers should be prepared. The character of such 


maps is described below. After the mapping is practically com- 
pleted, a monographic account of the district should be printed, 

The work above outlined could not be conveniently, nor 
economically, done in one year. A good start could be made 
on it, however. It seems advisable that the work should be 
begun by mapping on a large scale a few of the important dis- 
tricts, which are important not only from the mining stand- 
point, but also from the fact that in them could probably be 
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worked out some of the geological problems intimately con- — 
nected with the genesis of the ore deposits. These maps should — 
be made in the field on a scale of at least four inches to the — 


mile and published on a scale not less than half of this. In 
addition to the features shown on the large map, these large 
scale maps should show the following: contour level, ten feet, 
allowing great detail of topography; all outcrops; mines, con- 


centrating mills and old workings, the altitudes of the dividing — . 
lines between different formations in many places, by figures — 


obtained by leveling, possibly the limits of other formations, 
in addition to the Galena limestone, by contour lines. 


I would suggest that the following areas be mapped first: 


vicinity of Platteville, about 25 square miles; vicinity of Po- 


erate ee eee ee 


tosi, about 15 square miles; Hazel Green to Shullsburg, includ- 


ing Benton, New Diggings, etc., about 60, or more, square 
miles. During the coming summer the first two of these areas ~ 
could be mapped and the maps published in the winter of | 


1903-4. A large part of the work on the third area could be = q 


done during the coming summer, and possibly the whole could 


be completed, in which case this map could be published with 
the others. 


The work here outlined is of the same general character as — 


that undertaken by the former Survey of Wisconsin, and will 
complete that work with the greater detail and accuracy de- 


manded by present conditions. This report is greatly needed — 


in the lead and zine district and will, I think, be of more value 
to the people of that district than any other line of work the 
Survey could do there. The detail and accuracy of the work 
is in advance of that undertaken elsewhere in the state. But 


such accuracy is needed there and it will be useless to do more ~ 


work in the district unless it is carried out in detail. 
A third subject in which work should be carried on by the 


Survey is the completion of the investigation of the clays and 


clay industries. Dr. Buckley’s report gives a sufficiently com- 
plete account of the geological and chemical relations of the 
clays. An equally important subject of investigation is their 
physical relations, and also the inyestigation of the question of 
the suitability of clays for the manufacture of Portland cement, 

paving brick, and other clay products. of higher alee: 
These investigations, if carried on, will necessarily be 
extensive and somewhat slow, since a great number 
of tests must be made. Unquestionably the clay products of the 
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state are certain to become more and more important econom- 
ically, as the supply of timber decreases, and the investigation 
of the clays is a subject whose importance is great at the pres- 
ent time and increases from year to year. 

Much the same statement can be made regarding the inves- 
tigation of the road materials of-the state. The report now in 
press gives a fairly complete account of the present condition 
of road construction in Wisconsin, with general advice and di- 
rections for the building of improved highways. The Survey, 


however, has not finished its duty toward roads by the publi- 


cation of this report. It already possesses testing apparatus and 
should be able to maintain an investigator who should make 
tests of the road materials from all parts of the state, as these 
are brought into use, so that there may be accumulated com- 
plete information regarding all possible materials used in the 
state for the improvement of highways. These tests cannot be 
made at one time and published in a single report. The de- 
mand for information on such matters does not come in any 
one year, but requests for such information are received con- 
tinually. There is abundance of work in this and allied direc- 
tions to occupy the full time of an investigator, and the econ- 
omic results to the State would far more than repay the cost of 
such a department of the Survey. 

The Survey has been unable to carry on any investigations 
of the forests since the publication of the first bulletin of Mr. 
Roth, whose studies were made at the jomt expense of 
the United States Department of Agriculture and of this Sur- 
vey. No argument is needed to show that careful investiga- 
tion of the regions of the state formerly occupied: by forests is 
necessary, and that the economic results of a wisely directed 
investigation will be far greater than any possible cost of such 
astudy. Unless the funds of the Survey, however, are greatly 
increased, it will not be practicable [for us to extend the work 
in this direction. 

There is still another line of investigation, not of the great- 
est ‘importance, yet one which demands a certain amount of 
attention. This is the subject of peat. Wisconsin possesses 
very large areas of peat and the question of the utilization of 
this material for fuel is one which calls for careful study. 
There are many difficulties in the way of the successful use of 
peat, yet these will be overcome in the future and these de- 
posits will be utilized. The Survey has already received numer- 
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ous requests for the investigation of marshes — requests which 
it has been unable to meet with the funds at its’ disposal. A. 
general investigation of the more important deposits of peat in 
the state, together with analyses of the material, could be made > 
at no very great cost. Such a report would furnish the kind © 
of information which experimenters and those interested in the 
commercial utilization of peat would find necessary as the first 
condition of success in their undertakings: 

I have always considered that the first claim on the funds 
of the Survey was for work in geology and that the other de- 
partments included in the Survey must be secondary to those * 
of geology. I am unwilling, however, to devote all of the work © 
of the Survey to geological investigations only, since in other di- 
rections work can be done of great use to the state. This is es= 
pecially true with regard to the investigation of the mland 
lakes. No equal area of the State is a more valuable asset than 
that which is included in our inland lakes. The study of these 
bodies of water, both from the scientific and economic stand- 


point, is fully warranted by their pecuniary value to the-com-  ~ as 
munity. As in all departments, scientific study must to a large “3 
extent precede the economic work, since the latter is necessar- a 
ily based upon more purely scientific investigations. When 

the appropriation for the Suryey was reduced, the work on the 
lakes was stopped, with the exception of the studies ag 
of Professor Fenneman which were already on their way es 
toward completion. The Survey, however, should plan to de- é ;: 
vote small sums of money annually to this investigation, with . 
the design of gradually bringing together a body of knowledge . 
regarding these lakes which will enable the State, both in its 


public capacity, as represented in the Commissioners of Fish- | 
eries, and through private individuals, to treat these lakesin . 
such a way as to secure the greatest results from them. There | 
should ultimately be made a complete report on the lakes of 
the state in regard to their hydrography, physical geography, 
the chemistry of their waters, and their life. The Survey has 
made a beginning with regard to the first two steps named, in 
the publication of the hydrographic maps and Professor Fen- 
neman’s bulletin. The other subjects have as yet hardly been. 
touched. : 

The account given of the work done by the Survey during 
the past and the list of its publications show that there is a 
large amount of investigation needed by the State, which 
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_to invite a comparison of the work done by: this ae eee 7 
=] he past five years with that accomplished by any other state — 
sur ey, considering the amount of funds at its disposal. The — : 
lications of the Survey will be found to hold their own in | 
_ comparison with others, both in scientific value and in practi- 
cal yalue to the people of the State, and no survey is worthy of 
es ipport whose publications fall short in either of these particu- — 
=] ars. An investigation of the expenditures of the funds of the 
Bape urvey will, I-am confident, show that they have been admin- 
3 istered economically and with the view of securing the best 
<: ossible results for the state, scientific and practical. 
nae Iti is obvious also from ae statement of investigations not yet 3 
: entered upon that the work to be done is far greater than that = 
ss already accomplished, and that there is need of a permanent Ae 
_ department of investigation along the lines covered by this as 
_ Survey. It is plain also that no amount of work adequate to 
the needs of the state can be done on ar annual appropriation | meee 
3 $5,000. In order to prosecute even the most important of es 
he lines of investigation now carried on and needed by the 
. state, an annual appropriation of at least $10,000 is necessary. eke 
eI should request the Commissioners to ask from the legisla- 
ture, if possible, an increase of the permanent appropriation to ge 
fn 000 annually, so that the work of the Survey may beplanned = 
_ with a view to distributing the work over such time as is nec- 


Ps 


essary to secure the best results in each of the lines of investi- : i: 
gation pursued, Respectfully submitted, o* 
ee E. A. BIRGE, | fs 


A Dec. 1, 1902. Director and Superintendent. I 
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STATUTES OF WISCONSIN RELATING TO THE GEO- 
LOGICAL AND NATURAL HISTORY SURVEY. 


‘ 


CHAPTER 297, LAWS OF i897. 


An Act to provide for the investigation of the natural resources of the state 
of Wisconsin, and providing an appropriation therefor. 


The people of the state of Wisconsin, represented in senate and assembly, 
do enact as follows: 


Srction 1. There is hereby constituted a geological and natural his- 
tory survey of the state of Wisconsin. : 

Secrion 2. This survey shall have for its object: P 

(1) The completion of the geological survey of the state, and especially 
the examination of the rocks, with reference to the occurrence of iron ores, - 
building stones, and other valuable mineral products, and in reference to 
their value as material for road construction. 

(2) A study of the soils of the state. : “a 

(3) A study of the plants of the state, and especially of the forests, with 
reference to their cultivation and preservation. : 

(4) A study of the animal life of the state, and especially the occurrence, 
distribution, and production of fish in the lakes and streams of the state, 
and a study of foods and enemies of fish. ; 

(5) The preparation of an account of the physical geography and nat- 
ural history of the state, In such form as to serve as manuals for the pub- 
lic schools, and of special reports on subjects of economic importance, in 
such form as to be of direct service to the people. : 

(6) The completion of the topographic map of the state begun by the 
United States Geological Survey; but no money shall be expended for 
topography unless an equivalent amount be expended for this purpose in 
the state by the United States government. 

Secrron 3. This survey shall be governed bya board of commissioners, 
~ consisting of the governor of the state, the state superintendent of public 
instruction, the president of the state university, the president of the com- 
missioners of fisheries, and the president of the Wisconsin Academy of 
Sciences, Arts and Letters. The commissioners shall meet within thirty 
days after the passage of this act, and organize as acommission and adopt 
by-laws for their government, not inconsistent with law, and shall meet at 
such time and places as they may prescribe. A majority shall be a quo- 
rum. They shall receive no compensation, but each shall be reimbursed 
his expenses actually and necessarily incurred in the performance of his 
official duties, out of such appropriation as may be made by the legisla- 
lature. They shall choose from their number a president, secretary, and 
such other officers as their by-laws may prescribe; but no officer shall re- 
ceive any compensation, except such as is herein provided for. The com- 
missioners shall have general charge of the survey, and shail appoint a 
superintendent of the survey, and, on his nomination, such assistants and — 
employes as they may deem necessary. They shall fix the compensation 
of all persons employed in the survey, and may remove them at pleasure. 

Secrion 4. It shall be the duty of the commissioners to prepare a re- 
port before the meeting of each legislature, showing the progress and 
condition of the survey, giving an account of money spent, together with 
such other information as may be deemed necessary and useful. The 
superintendent shall transmit to the commissioners, from time to time, 
special reports, with necessary illustrations and maps, as these are com- 
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pleted. If approved by the commissioners, they shall be transmitted to 


_ the commissioners of public printing, who are authorized to have the re- 


ports published in a suitable manner, as independent reports, as bulletins 


of the state university, or in the transactions of the Wisconsin academy of 


sciences, arts, and letters, as the commissioners of the survey deem best. 
If published as independent reports, it shall be the duty of the commis- 
sioners of public printing to decide as to the number of copies in the 
edition of each particular report. Five copies of «ach report shall be de- 
livered to each of the state officers, and to each member of the legislature. 
The number of copies provided by law for other public documents shall 
be furnished to the state historical society, the library of the state uni- 
versity, and other state institutions. The remainder of the independent 
reports shall be distributed, used in exchange, or sold by the commis- 
sioners of the survey, as the interest of the state and of science demands, 
All moneys obtained by the sale of the report shall revert to the state 
treasury, as a part of the general fund. Volumes obtained in exchange 
for the reports shall be added to the library of the Wisconsin academy of 
sciences, arts, and letters. The superintendent of public property shall 
furnish, upon the requisition of the president of the commissioners of the 
survey, such stationery and postage stamps as may be necessary for the 
use of the commissioners and the superintendent of the survey in official 
business. 

-Secrion 5. After material collected shall have served for the purposes 
of the survey, it shall be distributed to the state university, the colleges of 
state, the state normal schools, and the free high schools of the state, 
under the approval of the commissioners of the survey, in such a manner 
as to be of the greatest advantage to education in the state. 

Section 6. ‘here is hereby annually appropriated for two years to the 
commissioners of the geological and natural history survey, out of any 
money in the treasury not otherwise appropriated, the sum of $5,000, the 
first appropriation to be paid in the current fiscal year. 

Section 7. This act shall take effect and be in force from and after its 
passage and publication. 

Approved April 22, 1897. 


CHAPTER 163, LAWS OF 1899. 


An Act to appropriate a sum of money for the further prosecution of the 
geological and natural history survey of the state. - 


'- The people of the state of Wisconsin, represented in senate and assembly, 


do enact as follows: 


Section 1. There is hereby appropriated for the further prosecution of 
the geological and natural history survey, out of any money in the treas- 
ury not otherwise appropriated, the sum of ten thousand dollars annually 
for the term of two years. This money shall be expended by the commis- 
sgioners of said survey for the purpose of executing the duties assigned to 
them by chapter 297 of the laws of 1897. ; 

Srcrion 2. This act shail take effect and be in force, from and after its 
passage and publication 

Approved April 12, 1899. 


an Act to appropriate a sum of money ion tie further pr en 
geological and natural history survey of the st 


The people of the state of Wisconsin, represented 3 in senate and ass 
do enact as follows: zs 


' Section 1. There is hereby appropriated for the faxthor roseqace 
geological and natural history survey, out of any money in the tre 

otherwise appropriated, the sum of five thousand dollars annually 

money shall be expended by the commissioners of said ‘survey for the 

pose of executing the duties assigned to them by chapter 297 of the la 
of 1897, and any other duties which may be assigned ie ve ae legis E: 


an lature. 


passage and Aabibalone: 
Approved May a 1901. 
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PUBLICATIONS 


Wisconsin Geological and Natural History Survey. 


1. BuLuetins. 


The publications of the Survey are issued as bulletins, which are num- 
bered consecutively, and each bulletin is independently paged and indexed, 
no attempt being made to group them in volumes. The bulletins are 
issued in three series, 

A. Scientific Series.— The bulletins so designated consist of original 
contributions to the geology and natural history of the state, which are of 
scientific interest rather than of economic importance. 

Economic Series.— This series includes those bulletins whose in- 
terest is chiefly practical and economic. 

C. Hducational Series.—The bulletins of this series are primarily 
desigrved for use in the schools. 

The following bulletins have been issued: 


Bulletin No. I. Economic Series No. 1. 


_ On the Forestry Conditions of Northern Wisconsin. Filibert Roth, - 
Special Agent, United States Department of Agriculture. 1898. Pp. VI., 
78; 1 map. Sent on receipt of 10c.. 


Bulletin No. II. Scientific Series No. 1. 


On the Instincts and Habits of the Solitary Wasps. George W. Peck- 
ham and Elizabeth G. Peckham. 1898. Pp. IV., 241; 14 plates, of which 
2 are colored; 2 figures in the text. Sold at the price of $1.50 in paper and 
$2.00 bound, 


Bulletin No. III, Scientific Series No. 2. 


A Contribution to the Geology of the Pre-Cambrian Igneous Rocks of the 
- Fox River Valley, Wisconsin. Samuel Weidman, Ph. D., Assistant 
Geologist Wisconsin Geological and Natural History Survey. 1898. Pp. 
IV., 63; 10 plates, 13 figures in the text. Sent on receipt of 10c. 


Bulletin No. 1V. Economic Series No. 2. 


On the Building and Ornamental Stones of Wisconsin. Ernest Robert- 
son Buckley, Ph. D., Assistant Geologist Wisconsin Geological and Natural 
History Survey. 1898 (issued in 1899). Pp. XXVI, 544; 69 plates, of 
which 7 are colored, and 1 map. Sent to citizens of Wisconsin on receipt 
30c; to others $1.25. 
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Budierin No 1. Reweational Series Not 
‘The Geography of the Region About Devil's Lake and the Dalles of the 


Wiscensia, with some notes.on its surface ey. Rollin D. Ue 


W. Atwood, B.S. Assistant in Geolkgy, University of Ghy 
Pa X.. 1k: SS phates: 47 fipures in the text. Sent on receipg of aS 
Buliétin No. VI Keonomic Series No. Second Hditions + 
Preliminary Repert on the Cx Bearing Roeks of 
and parts of Washbern and “ey i Counties, Wisconsin, Sher > 
man Grant, Ph. D., Professor of Geology, Northwestern University, 1801 — 
cae 


. 
X 
“uy 
+ 
~ 
hs 
+ 

Ns 
Lea! > ~ 


Pa VL, SB plates. Sent om receipt af le, 


Bulletin No FI, Keonomie Series NOX = 
The Qiys and Cap Industries af Wisconsin. Part I Brest Rob t=. 
wR er. Ph. ey ee! byt iscsi cor er story 
Survey. In charge of Economie y : SM: BS plates. 
Sent on receipt ef We. > es 
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Batletin No. VIIT, Eeweational Series Ne. 2 


The Lakes of Southeastern Wisconsin. N_M. Fenneman, Ph. DSPre | 
fessor of Geology, University of Colorada. 188. Pp. XV. 178: WS plates. _ 
SS figures in the text. Seat (bound) an receipt af 5O cents, 
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__ The Surrey has published three biennial reports, whieh relate te admine <§ 
<p te phate and revere sekentifie matter. a 
st Biennial Report Commissioners of the Geological and Nat 
ural Bistery or IS. are . 
Secend Bienni epart af t Tnmissioners af the Geological - 
Natural History Survey, 1901 Pp 44. : : bee P 


~ 7 s 
Third Biennial Report of the Commissioners af the Geolegical Nakis 
ural History Server, INV Pp. S ; spe = S: 
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3 Posrscomme Beensenas 
The following bulletins will soan be ksaed: 


Balletin Ne. IN. Keonemic Series Ne. 3 


Preliminary Survey of the Lead and Zine Region of Sonthwester w oe 


= U.S Grant, Ph. D., Professor of Geology, Narthwestern Univer 
sity. : a 
Bulletin No. X. Eeonomic Series Noe. ss 
The Roads and Road Materials af Wisconsin EL R. Buckley) Ph. D. 7 
Natural History Survey. Geological andi 
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4. Hyrprccrsrusc Mave, * 


have been py ed hyde hic maps of the neko | lakes of 
and eastern Wiscouae. is work is in char, ex iir| Smith, 
Professor of Topographical Engineering, University of Wis- 


tary 


- The following maps are now ready: ; 

Size of Plate, Seale,Inches Contour In- 
: Inches. sulle, terval, Peet. 
Lake Genera cee cece eee Sm | 


¥ 


15 5x11 ie 

ipa epee SS 6 10 

Dalia at Wesaee oo A ee Z i 
- 64, Wanpaca ...... 2. ; 

6. Velavan and Landerdale Lakes... 22.5z16.% 4 10 
PMO od Pay gb P on EI, Ae eoigs al ¥ rf 
pT SA DS SSIES ee 4 

Code Vaheo. cece cece ceer voce sae 14.0713.5 2g 19 

“ Pera etre eas corp rod - GIS 4 5 


=e! all of these maps the depth of the lakes is indicated by contour lines, 
by tints in all except No.1. They are sent on receipt of 15 cents each 

it Nos. 4 and 8, for which 20 cents are required. may be had 

mounted in a manilla cover, or unmounted. 

relating to the survey should be addressed to 


E. A. Brece, Director, 
Madison, Wis. 
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